Sick photoreceptors attract activated microglia from the ganglion cell layer: a model to study the inflammatory cascades in rats with inherited retinal dystrophy.
Understanding of neuron-glial interactions in neurodegenerative diseases remains limited, but is of crucial importance for unravelling the etiology of such disorders both in humans and in animals. The present work employed a new, function-dependent technique for examining the role of microglia in rats afflicted with inherited retinal photoreceptor degeneration (strain: royal college of surgeons, RCS). In this rat strain, which served as a surrogate for human inherited retinal photoreceptor dystrophy, the optic nerve was cut and the ganglion cells were retrogradely labelled with the fluorescent dye 4Di-10ASP. The experiment was performed under three different conditions: (1) at the 50th day of postnatal age (P50) when there is ongoing degeneration of photoreceptor cells, (2) at P110 when most photoreceptors were degenerated and (3) at P50 in non-dystrophic rats of the Sprague-Dawley strain. After axotomy-induced ganglion cell death and labelling of activated microglia by phagocytosis of the ganglion cell debris, this study monitored whether the labelled and therefore identifiable microglial cells within the severed ganglion cell layer (GCL) are prompted to migrate and to participate in phagocytosis of debris produced within the endogenously degenerating photoreceptor cell layer (PRL). Massive migration of microglial cells from the GCL to the PRL occurred in dystrophic animals with optic nerve transection at P50. Double-labelling of microglial cells with the fluorescent dye ingested within the GCL and with lipofuscin ingested within the PRL indicated the ability of these cells to perform double-phagocytosis.(ABSTRACT TRUNCATED AT 250 WORDS)